Abstract. An intelligent analysis model of international trade safety in China was developed based on fuzzy least squares support vector machine (FLS-SVM). The application results revealed that the intelligent analysis model is valid for improving the analysis accuracy of the data with noises or outliers and its relative errors were less than 0.8%.
Introduction
Under the environment of economic globalization and accession to WTO [1] [2] , China has to work out better development strategy of international trade to promote the healthy adjustment of industrial structure and improve the international competitiveness of trade commodities and the safety of international trade [3] . However, how to study the safety of international trade in China effectively has become the key to improve the international competitiveness of trade commodity [4] . Historical data of the safety of China international trade needs to be distinguished based on historical materials by experts when discriminating the safety of Chinese international trade. But, more often than not, only fuzzy judgment can be given for the historical data is not comprehensive and accurate enough, which can affect experts in judge of safety assortment. The FLS-SVM [5] [6] [7] has unique advantages in solving such problems. Therefore, in this paper, the FLS-SVM is used to analyze the safety of international trade in China. And the results of intelligent safety analysis will provide strong theory and technical support for rapid and effective analysis on the safety of international trade in China.
Foreign Exchange Reserve X4. The main purpose of foreign exchange reserve is to pay off the international payment deficit, which is also used to intervene in the foreign exchange market frequently to maintain the currency exchange rate of this country, primarily related to foreign trade directly.
The Rate of RMB to USD X5. The increase of the rate of RMB to USD will result in RMB devaluation and price reduction of Chinese export commodity, but the international competitiveness of foreign trade will strengthen, the exports increase and imports reduce, then the net export value will increase. In contrast, when the exchange rate reduces, RMB will appreciate, the international competitiveness of Chinese export commodity will weaken, the exports reduce and imports increase, which is not conducive to the increase of international balance of payments. Therefore, the exchange rate plays a vital role in the foreign trade of China.
Money Supply X6. Money supply has a positive impact on the growth of export and import, which can promote the domestic market demand effectively and promote the demand of domestic enterprises and residents for foreign capital and products. In addition, the growth of export and import will inhibit the growth of money supply.
Fuzzy Least Squares Support Vector Machines. Based on the FLS-SVM, the fuzzy samples of input for safety status prediction of China international trade can be expressed as:
The intelligent safety analysis model of international trade in China based on the FLS-SVM is shown in Fig. 1 . 
. Where ε i is slack variable; C is penalty factor; b is the threshold value. Corresponding Lagrange function is:
Where a i is the Lagrange coefficient.
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The optimization problem of the FLS-SVM is transformed into a problem of solving linear equation:
Then the safety analysis model of international trade in China based on the FLS-SVM is expressed as follow. To validate the validity of intelligent safety analysis model(denoted by F1 Model) of international trade in China based on the FLS-SVM, the data as shown in Table 1 is used for simulation experiment and its intelligent analysis result is compared with intelligent analysis model of the literature [7] (denoted by F2 Model).
Taking the China international trade safety R j (j=1, 2, …, 5) as the output of the FLS-SVM and the index parameters ( gross fixed asset investment x 1 , actual utilization of foreign investment x 2 , the year-end remaining balance of urban and rural resident savings deposits x 3 , foreign exchange reserves x 4 , the rate of RMB to USD x 5 and money supply x 6 ) from 1980 to 2006 as the input of the FLS-SVM, the intelligent safety analysis values and actual values of China international trade from 1980 to 2006 will be obtained in Table 2 , the relative error of the training results for intelligent analysis model is less than 0.7%. Obviously, prediction accuracy of F1 Model is higher than that of F2 Model.
Taking the China international trade safety R j (j=1, 2, …, 5) as the output of the FLS-SVM and the index parameters from 2007 to 2014 as the input of the FLS-SVM, the intelligent safety analysis values and actual values of China international trade from 2007 to 2014 will be obtained in Table 3 , the relative error of the training results for intelligent analysis model is less than 0.9%. The partial derivative γ i of the output to input component of the FLS-SVM is taken as the criterion of influence degree of influencing factors on China international trade safety, the greater the partial derivative is, the more remarkable the influence of the factor is, and the influencing factors calculation results of each index parameter influencing on China international trade safety are shown in Fig. 2 , from which it can be seen that the influencing factor of gross fixed asset investment γ 1 > the influencing factor of money supply γ 6 > the influencing factor of rate of RMB to USD γ 5 > the influencing factor of actual utilization of foreign investment γ 2 > the influencing factor of foreign exchange reserves γ 4 > the influencing factor of the year-end remaining balance of urban and rural resident savings deposits γ 3 . The reasons may be provided as follows: the growth of gross fixed asset investment could largely promote the development of China international trade, the greater domestic gross fixed asset investment is, the export is more able to be stimulated and China international trade safety is influenced more greatly; money supply can effectively promote domestic market demand, thereby to some extent, promote the growth of import and export trade, which brings relatively great impact on China international trade safety; the impact of the rate of RMB to USD is less significant than that of the gross fixed asset investment x 1 and money supply x 6 , mainly because that changes in the exchange rate of RMB to USD will lead to changes in export demand of a country, that is, the reselection of export market and the rate appreciation of RMB to USD may lead to an increase of export volume to the depreciation region, therefore the influence of the rate of RMB to USD on changes of China international trade safety is not significant.
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Conclusions
The application results reveal that the intelligent safety analysis model of China international trade based on the FLS-SVM can effectively improve the identification precision of data in the dataset with noisy points and anomalous points and the relative error of intelligent analysis is less than 0.8%.
The factors influencing China international trade safety, influence degree of which is from big to small, are gross fixed asset investment x1, money supply x6, the rate of RMB to USD x5, actual utilization of foreign investment x2, foreign exchange reserves x4 and the year-end remaining balance of urban and rural resident savings deposits x3.
